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Ruud Gerards, Andries de Grip and Claudia Baudewijns
Research Centre for Education and the Labour Market, Maastricht University,
Maastricht, The Netherlands
Abstract
Purpose – The purpose of this paper is to shed more light on the impact of the various facets of new ways of
working (NWW) on employee work engagement, taking into account multiple sectors and occupational fields.
Design/methodology/approach – Insights from the literature and the job demands-resources model
underpin the hypotheses on how NWWwould affect work engagement. The hypotheses were tested using the
Preacher and Hayes’ (2008) bootstrap method for multiple mediation and controls, taking into account two
potential mediators between ( facets of ) NWW and work engagement: social interaction in the workplace and
transformational leadership.
Findings – The analyses show that three facets of NWW – management of output, access to organizational
knowledge, and a freely accessible open workplace – positively affect employees’ work engagement.
The latter two facets appear to be fully mediated by social interaction and transformational leadership.
Practical implications – The results imply that firms should foster transformational leadership styles
among their line managers, and social interaction in the workplaces, to maximize the positive impact of NWW
on work engagement.
Originality/value – This empirical paper draws on a unique data set on the Dutch working population to
provide novel insights with a substantial degree of generalizability into the relation between NWW and work
engagement, whilst applying a more comprehensive definition of NWW than previously applied, while
incorporating two potential mediators.
Keywords Quantitative, Work engagement, New ways of working, Social interaction,
Transformational leadership (TL), Multiple mediation
Paper type Research paper
Introduction
Enabled by rapid advances in information and communications technology, human
resource management practices associated with new ways of working (NWW) are a recent
phenomenon that consists of a large variety of human resource management practices such
as management of output, teleworking, and flexibility in time and location of work.
However, there are few studies on the effects of NWW on employee outcomes and little is
known about the impact of NWW on employee work engagement. Yet, there are some
notable exceptions. Peters et al. (2014) relate NWW practices to work enjoyment,
conceptualized as “work-related flow.” In a Dutch study, Peters et al. (2013) conclude that
NWW has the potential to increase work engagement through increased worker autonomy
and access to teleworking, whereas Ten Brummelhuis et al. (2012) conclude that NWW has
the potential to boost work engagement by increasing employee process control and
facilitating more efficient communication among colleagues. However, the latter study is
based on employees in a single firm, which leads the authors to recommend future research
to study the generalizability of the relationship between NWW and work engagement.
The present paper answers their call and adds new insights to the emerging literature on
the effects of NWW on work engagement. This paper makes four contributions to the
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literature. First, we examine the impact of several facets of NWW on work engagement of
employees in 12 occupational fields in all sectors of the Dutch economy. Here, we build on
Peters et al. (2014), who investigate the impact of NWW on work-related flow in a few
specific job categories across multiple organizations.
Second, current studies in the work engagement literature include only single facets or a
less comprehensive bundle of NWW practices, such as increased levels of autonomy or
management of output (Bakker and Bal, 2010), flexible work time and location, new media
technologies (Ten Brummelhuis et al., 2012), or flexibility in working relations (Bal and
De Lange, 2015). Building on this literature, we use a more comprehensive definition of NWW,
including five facets of NWW[1]: time- and location-independent work, management of output,
free accessibility and use of knowledge and ideas (access to organizational knowledge),
flexibility in working relations, and freely accessible open workplace (Graham, 2004;
Halford, 2005; Baane et al., 2010). We estimate models that distinguish the individual facets.
These models enable us to disentangle in which positive or negative direction each facet of
NWW contributes to the overall effect of NWW on work engagement.
Third, building on Kelley and Kelloway (2012), Ten Brummelhuis et al. (2012), and
De Leede and Kraijenbrink (2014), we take account of two potential mediators between
( facets of ) NWW and work engagement: social interaction in the workplace and the extent
to which management is characterized by transformational leadership. Although De Leede
and Kraijenbrink (2014) acknowledge that leadership needs to be taken into account when
studying the effects of NWW, and some authors even incorporate it into their analyses
(e.g. Peters et al., 2014, who include “supportive leadership”), we are the first to consider
“transformational leadership” as a mediator between NWW and work engagement.
Fourth, we add to the literature on the effects of human resource practices on work
engagement. Despite a vast body of literature on work engagement, including many studies
on the definition and foundations of the concept itself, as well as studies on its consequences
or antecedents (e.g. Bakker et al., 2008; Rana et al., 2014), the relation between specific human
resource management practices (such as the various facets of NWW) and work engagement
has gained attention only more recently (Maden, 2015). Saks (2006) finds that employee
engagement, which Schaufeli et al. (2002, p. 74) characterize as having a “positive, fulfilling,
work-related state of mind characterized by vigor, dedication, and absorption,” is enhanced
by jobs that offer challenging work and variety, that allow for the use of a variety of skills
and personal discretion, and that afford the opportunity to meaningfully contribute to the
firm and/or society. Maden (2015) finds that empowerment increases employee work
engagement. As shown in the next section, NWW includes several human resource
management practices that may affect work engagement.
This paper proceeds as follows. The next section discusses the literature on the five
facets of NWW we identify, along with social interaction at work and transformational
leadership. From this literature, we derive our empirical model and hypotheses. The next
section describes our data and variables of interest. This is followed by a section in which
we present our estimation results. The final four sections summarize our findings and
discuss the contributions, practical implications, and limitations of our paper and its
recommendations for future research, respectively.
Literature
NWW
Several authors note that the scientific literature on NWW remains limited. De Leede and
Kraijenbrink (2014) disentangle NWW into three facets: flexibility, working at home, and
working together at a distance, whereas Peters et al. (2013) define NWW as a bundle of
access to teleworking, worker autonomy, and management of output. Baane et al. (2010)
disentangle NWW even further into four facets: time- and location-independent work,
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management of output, access to organizational knowledge, and flexibility in working
relations. However, Baane et al. (2010) do not account for the interplay between the physical
and mental work environments that is at the heart of NWW, as organizations that
implement NWW often refurbish offices from traditional closed offices into open-office
layouts. Building on Graham (2004) and Halford (2005), we therefore extend the four NWW
facets of Baane et al. (2010) with a fifth facet labeled freely accessible open workplace.
We now explain each of the five facets we distinguish.
The first NWW facet refers to working independent of time and place (Baane et al.,
2010). Halford (2005, p. 26) illustrates this facet by quoting several phrases from an
employee of a large UK-based financial services company: “Sometimes you think, ‘Oh I
really need to get this done, I’ll go home’ […] so it’s nice in a way that you have got
somewhere you can go and work in quiet.” The second NWW facet refers to management
of output or performance rather than management of how employees conduct their work
(Baane et al., 2010); this allows workers themselves to determine the way they work. The
first two facets of NWW actually split up worker autonomy into a time and place facet and
a way of working facet (Thompson and Prottas, 2006). The third NWW facet refers to free
access to and use of organizational knowledge, experience, and ideas (Baane et al., 2010),
meaning that workers can freely access organizational knowledge on their tablets,
smartphones, or computers and reach their colleagues and managers quickly. Mura et al.
(2012) find that this knowledge sharing is an essential mediator between intellectual
capital and innovative work behavior as “a larger portion of the collective organizational
intellectual capital is made available for and used by the individual employees” (Moll and
De Leede, 2016, p. 97). The fourth NWW facet refers to practices that allow employees to
accommodate their working life in such a way that it fits with their current private
situation. Baane et al. (2010) describe this as a shift from “one size fits all” to flexibility in
working relations. The fifth NWW facet is derived from the studies that emphasize the
interplay between the physical and mental environments. Graham (2004) argues that
employee behavior always depends to some extent on physical elements of the workplace.
Organizations with NWW facets often refurbish offices into freely accessible open
workplaces. These freely accessible workplaces are intended to minimize physical and
mental distance via stimulating encounters and cooperation among colleagues[2].
Following Halford (2005), we label this fifth facet of NWW the “freely accessible open
workplace.” As the first three facets are also commonly encountered in the literature on
flexible work design (FWD), teleworking or telecommuting[3], it is the inclusion of facets
four ( flexibility in working relations) and five ( freely accessible open workplaces) that
conceptually extends NWW beyond these other concepts.
Scholars have so far proposed different mechanisms through which NWW increases work
engagement. According to Ten Brummelhuis et al. (2012), NWW has the potential to boost
work engagement by increasing employee process control and fostering efficient
communication among colleagues. Peters et al. (2013) also conclude that NWW has the
potential to enhance work engagement, specifically through access to teleworking and worker
autonomy. This is supported by the results from several other studies that find that worker
autonomy is positively related to work engagement (Bakker and Bal, 2010). Bakker et al.
(2011) propose that employees who manage their own work increase their job challenges and
job resources and subsequently remain more engaged. Furthermore, Bal and De Lange (2015)
find a positive relation between the fourth facet of NWW, flexibility in working relations
(which they label as “flexibility human resource management”), and employee engagement.
Although most studies expect mainly positive impacts from NWW on work engagement,
the question remains whether specific elements of NWW, such as time- and
location-independent work, resulting in always being online and connected, may reduce
work engagement (De Leede and Kraijenbrink, 2014). Sardeshmukh et al. (2012) find that
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teleworking could increase work engagement (through increased autonomy, reduced time
pressure, and reduced role conflict) but also decrease work engagement (through increased
role ambiguity, reduced feedback, and reduced support). Boell et al. (2016, p. 128) focus
on the often paradoxical findings in telework research and conclude that the jury is still out
on whether telework “is ultimately a ‘good’ or a ‘bad’ thing.”
Peters et al. (2014) combine insights on the impact of the various facets of NWW with the
insights of the job demands-resources model ( JD-R model) (Demerouti et al., 2001; Bakker and
Demerouti, 2007), to explain the mechanisms affecting “work-related flow.” In a similar way,
the JD-R model offers the theoretical framework for the effects of NWW on work engagement,
emphasizing that job demands can be stressors, while job resources can be motivators. Peters
et al. (2014) argue that NWWpractices induce important resources at the interpersonal level[4]
as well as the job level. All facets of NWWwe distinguish increase worker autonomy, which is
assumed to both motivate employees in their work and enable them to cope with job demand
stressors (Peters et al., 2013). Therefore, our first hypothesis is as follows:
H1. All five facets of NWW are positively related to work engagement.
Possible mediators
Social interaction in the workplace. Social interaction is beneficial for organizations, as it
fosters valuable resource collaboration, leading to positive work attitudes (Bakker et al.,
2004). However, to use social interaction as a mediator between NWW and work
engagement, NWW should also affect social interaction at work.
Peters et al. (2014) argue that NWW practices could induce important resources at the
interpersonal level – such as supportive behavior of line managers and colleagues – that
both motivate employees in their work and enable them to cope with job demand stressors.
Various studies on NWW find that social interaction (or very similar concepts) mediates
between NWW and employee-level outcome variables. De Leede and Kraijenbrink (2014),
studying a Dutch insurance firm, find that social cohesion, which is related to social
interaction, positively mediates the relation between NWW and self-assessed productivity
of employees. Moreover, in a five-day diary study, Ten Brummelhuis et al. (2012) find that
NWW positively affects effective and efficient communication and that these interactions, in
turn, affect work engagement positively.
Furthermore, various studies show the relation between one or more individual facets of
NWW and social interaction. The first three facets of NWW – time- and location-independent
work, management of output, and free access to and use of organizational knowledge,
experience, and ideas – are associated with what is known in the literature as FWDs,
teleworking, or telecommuting. This literature contains numerous studies on the relation
between these facets and social interaction. However, the sign of the effect is not unambiguously
clear. Various studies on FWDs, telework, and telecommuting underscore the positive effects of
such work designs on effective and efficient communication (e.g. Ter Hoeven and Van Zoonen,
2015; Ten Brummelhuis et al., 2012), or on the quality of the employee-supervisor relationship
(e.g. Gajendran and Harrison, 2007; Golden, 2006). However, other studies find no significant
relation between telecommuting and effective communication (Duxbury and Neufeld, 1999),
between telecommuting and the quality of co-worker relationships (Gajendran and Harrison,
2007), or between NWW and psychosocial work characteristics, including support from
colleagues and supervisors (Nijp et al., 2016). In addition, some studies show a negative relation
between working outside the office and social interaction at work (Morganson et al., 2010), or
between telecommuting and the quality of co-worker relationships (Golden, 2006). Finally,
Halford (2005) provides numerous examples (in both positive and negative directions) of how
telework changes organizational relationships and interactions.
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With regard to the fourth facet of NWW, flexibility in working relations, Branine (2003)
finds that job sharers[5] mention as advantages of this flexible arrangement the transfer of
expertise and knowledge as well as the mutual support and help they get from each other.
Similarly, Kossek and Lee (2008) argue that reduced workload (a specific form of part-time
work) improves co-worker relationships and communication.
The fifth facet of NWW, a freely accessible open workplace, is as mentioned earlier,
intended to minimize physical and mental distance in the work place by stimulating
encounters and cooperation among colleagues. This underscores the potentially mediating
effect of social interaction on the impact of open workplaces on work engagement. However,
as Kim and De Dear (2013) show, the positive impact of an open workplace on social
interaction might be offset by the negative impacts from loss of privacy and noise, when it
comes to overall workspace satisfaction.
Based on the above literature, we hypothesize that social interaction at work mediates
the relationship between NWW facets and work engagement, without a priori formulating
expectations regarding the sign of the effect:
H2. Social interaction mediates the relationship between NWW and work engagement.
Transformational leadership
Several studies show that transformational leadership is positively related to work
engagement (e.g. Bakker et al., 2011; Bailey et al., 2017). As a mediator between NWW and
work engagement, NWW should also affect the level of transformational leadership. Peters
et al. (2014) argue that NWW practices could induce supportive behavior of line managers
(associated with transformational leadership), which both motivates employees in their
work and enables them to cope with job demand stressors. Various studies on NWW find
that the introduction of NWW or one or more of its facets indeed leads to changes in the
management style toward more transformational leadership. According to De Leede and
Kraijenbrink (2014), a big challenge for managers is switching from direct supervision to
managing based on worker output, which is a key consequence of NWW, since managers no
longer see their employees on a daily basis. Hence, as NWW is introduced, workers’ roles
and behavior in organizations evolve over time[6]. With regard to the introduction of flexible
working arrangements, Johnson (2004, pp. 725-726) states that: “line managers have to learn
potentially new ways of thinking and doing and from them, derive new attitudes and role
behavior” and that “persuading and influencing skills to ensure that staff do perform even
away from their place of work […] are not automatically inherent nor can be acquired
overnight.” Moreover, Daniels et al. (2000) argue that managing teleworkers requires
changes in management approaches, and Peters and Den Dulk (2003) argue that this may
require introduction of management by objectives. Further, Halford (2005) finds that
introduction of a hybrid workspace (homeworking plus virtual working) changes
management practices due to a “loss of the causal inputs derived from co-location:
overhearing and overseeing” as well as because “the re-spatialisation of work and
organisation challenged traditional managerial surveillance practices” (Halford, 2005, p. 29).
Even when employees do work in the office, they still manage their own work, which
requires management of output. This change requires transformational leadership that
elevates workers’ concerns for achievement (Bass, 1999).
Several studies show that transformational leadership (or one or more of its elements)
mediates between NWW (or one or more of its facets) and individual-level outcomes, such as
work engagement. De Leede and Kraijenbrink (2014) find that trusting leadership mediates
between NWW and employee performance. Furthermore, De Leede and Heuver (2017)
include several leadership competencies associated with transformational leadership (such
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as empowerment and steering output) as the moderators in their study on NWW and
organizational commitment (which is related to work engagement (Hallberg and Schaufeli,
2006)), but do not find a moderating effect. Therefore, they join Dahlstrom (2013) in
suggesting that leadership may be a mediator between NWW[7] and organizational
commitment. Kelley and Kelloway (2012) find that transformational leadership positively
mediates the relation between remote working environments (where managers have less
face-to-face interaction with their workers) and several outcomes, such as organizational
commitment and job satisfaction.
Based on the above literature, we expect that transformational leadership positively
mediates the relation between NWW and work engagement, as follows:
H3. Transformational leadership positively mediates the relationship between NWW
and work engagement.
Figure 1 gives an overview of the hypothesized relationships between NWW facets and
work engagement.
Data and methodology
For our empirical analysis, we use survey data from a representative panel of Dutch
households collected by RMI (a full-service market research company)[8]. Our
questionnaire (see Table AI) was sent to 5,000 panel members in June 2013. The survey
resulted in 901 responses (18 percent response rate). To focus on employees without
management responsibilities, we exclude 37 entrepreneurs and 161 managers from our
sample, resulting in a data set of 703 employees. Further, we exclude 47 employees for
whom we could not construct the fifth facet on the freely accessible open workplace, as
they reported that they do not work in a building (e.g. truck, taxi, and train drivers, postal
deliverers). This results in a final sample of 656 employees employed in a wide range of
sectors and occupational fields.
To measure work engagement, we use the nine-statement version of the “Utrecht work
engagement scale” (Schaufeli et al., 2006). The respondents were asked to rate the nine
statements on a seven-point scale, ranging from “never” to “always.” All items are listed in
Table AI (α¼ 0.94).
To measure the extent to which employees work with NWW, we developed a set of ten
items that together cover the five NWW facets[9]. All items on this scale are rated on a
five-point scale ranging from “not at all” to “to a very high degree.” An overview of all items
used to measure the five facets of NWW is presented in Table AI (α¼ 0.86).
We measure respondents’ judgment on two aspects of social interaction at work by three
statements derived from Golden (2006) and Van Veldhoven and Meijman (1994). The first
statement measures the pleasantness of working with their colleagues (“I find working with
my colleagues pleasant”). The other two statements measure the speed with which
employees receive help from their colleagues and managers when facing problems (“When
facing problems I quickly receive help from colleagues” and “When facing problems
NWW facets Work engagement
Social interaction
Transformational
leadership
Figure 1.
Overview of our
hypothesized
relationships between
NWW facets and
work engagement
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I quickly receive help from my manager”). All statements are rated on a five-point scale,
ranging from “not at all” to “to a very high degree” (α¼ 0.78).
Transformational leadership is measured by both the emotional quotient and the
spiritual quotient, using a set of nine items derived from Bass (1991) and Robbins and Judge
(2007). Managers who use practices included in the emotional quotient focus on asking
questions, and display increased awareness of others. Examples of statements we use here
are: “My supervisor provides guidance when I need it,” and “My supervisor considers the
individual.” Transformational leadership based on a spiritual quotient provides
inspirational motivation to employees. Example statements for transformational
leadership based on a spiritual quotient include: “My supervisor inspires and motivates
employees,” and “My supervisor gives a clear image of his strategic vision.” All these
statements are rated on a five-point scale, ranging from “not at all” to “to a very high
degree.” A full list of statements used is presented in Table AI (α¼ 0.95).
Table I shows the Cronbach’s α coefficient for the various facets of NWW and the
correlations among NWW as an aggregate variable including all ten items, the separate
facets of NWW, and the two possible mediators. All Cronbach’s α coefficients show that the
variables we distinguish are internally consistent[10]. Moreover, we perform factor analyses
based on a polychoric correlation matrix on the latent constructs of work engagement, social
interaction, and transformational leadership. All three variables show only one eigenvalue
above 1 and adequate to strong factor loadings for all items[11]. We standardize these
variables to a mean of 0 and standard deviation of 1.
Results
We first test a multiple mediation model in which we take the aggregate NWW variable as
the independent variable. We apply the Preacher and Hayes’ (2008) bootstrap method for
multiple mediation and control variables to overcome the limitations of the causal steps
approach introduced by Baron and Kenny (1986). One of the limitations of the causal steps
approach is that the existence of indirect effects is inferred and not tested (Hayes, 2009).
Preacher and Hayes’ (2008) bootstrap method enables us to test the specific indirect effects
(aibi), the total indirect effect (Σ (aibi)), and the total effect (c). It uses OLS regressions to
estimate the coefficients of all direct relations (ai, bi, and c′), followed by bootstrapping to
compute the confidence intervals that determine the significance of the indirect and total
effects. We estimate the model controlling for age, industry sector, and occupational field,
which are known to relate to work engagement (e.g. Schaufeli, 2012). Figure 2 summarizes
our findings[12]. This figure shows a significant total effect of NWW on work engagement
( β¼ 0.41). Moreover, NWW has significant effects on the two mediators social interaction
1 2 3 4 5 6 7 8 9
(1) Work engagement (0.94)
(2) New ways of working (aggregate) 0.33 (0.86)
(3) NWW Facet 1: Anytime, anywhere 0.19 0.71 (0.78)
(4) NWW Facet 2: Management of output 0.30 0.66 0.55
(5) NWW Facet 3: Access to
organizational knowledge 0.29 0.85 0.35 0.44 (0.77)
(6) NWWFacet 4: Flexibility in working relations 0.20 0.73 0.71 0.50 0.43
(7) NWWFacet 5: Freely accessible openworkplace 0.25 0.70 0.24 0.32 0.60 0.29 (0.78)
(8) Social interaction 0.44 0.46 0.17 0.22 0.51 0.24 0.40 (0.78)
(9) Transformational leadership 0.45 0.45 0.30 0.28 0.37 0.31 0.39 0.54 (0.95)
Notes: n¼ 656. Cronbach’s α coefficients are shown in the diagonal. All correlations are significant at
po0.001
Table I.
Internal consistencies
and correlations
between the variables
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( β¼ 0.52) and transformational leadership ( β¼ 0.50). In turn, social interaction ( β¼ 0.23)
and transformational leadership ( β¼ 0.26) have significant direct effects on work
engagement. After accounting for these significant indirect effects via social interaction
( β¼ 0.12) and transformational leadership ( β¼ 0.13), there remains a positive and highly
significant direct effect of NWW on work engagement ( β¼ 0.16)[13]. However, partial
mediation is substantial, as the direct effect ( β¼ 0.16) is smaller than the total indirect effect
( β¼ 0.25). This means that the indirect effect accounts for 61 percent of the total effect.
Of our control variables age, sector, and occupation, age shows a significant positive
relation to work engagement, and the respondents who work in economic/administrative
jobs and law enforcement and public safety jobs report significantly lower engagement
compared to those in other occupations. There are no significant effects from our sector
control variable. Our total model is highly significant ( po0.001) and explains 34 percent of
the variance in work engagement.
Second, we test a multiple mediation model that includes the five separate facets of NWW
as independent variables, also using the Preacher and Hayes’ (2008) bootstrap method for
multiple mediation and control variables and using the same controls as before. Figure 3
summarizes the findings of this analysis[14]. The NWW facets management of output
( β¼ 0.17), access to organizational knowledge ( β¼ 0.16), and freely accessible open
workplace ( β¼ 0.13) all have a significant total effect on work engagement. However, this
does not hold for the facets time- and location-independent work and flexibility in working
relations. These results provide partial support for H1, which predicts a positive relationship
for all five facets. Next, we see that there are significant relations between the facets access to
organizational knowledge and freely accessible open workplace and the mediators social
interaction ( β¼ 0.42 and β¼ 0.16, respectively) and transformational leadership ( β¼ 0.15 and
β¼ 0.25, respectively). Furthermore, the facet time- and location-independent work ( β¼ 0.16)
has a significant relation with the mediator transformational leadership. Finally, the two
mediating variables social interaction ( β¼ 0.25) and transformational leadership ( β¼ 0.26)
are both significantly related to work engagement.
The specific indirect effects on work engagement that run via the two mediators are
shown in parentheses, and the direct effects after accounting for mediation are shown in
brackets. After accounting for mediation, the direct effects of access to organizational
knowledge ( β¼ 0.01) and freely accessible open workplace ( β¼ 0.03) on work engagement
are not significant. The impact of both facets is thus fully mediated by social interaction and
transformational leadership. The indirect effect of the facet access to organizational
knowledge on work engagement runs mainly via social interaction ( β¼ 0.11), which more
strongly mediates this relation than transformational leadership ( β¼ 0.04). The indirect
effect of the facet freely accessible open workplace runs slightly more strongly via
transformational leadership ( β¼ 0.06) than via social interaction ( β¼ 0.04).
NWW Work engagement
Notes: Indirect effects (aibi) and total indirect effect ((aibi)) are shown
in italics in parentheses. Direct effect of NWW accounting for mediation
is shown in brackets. Total effect c=(ai*bi)+c′. *p<0.01
((aibi) = 0.25*)
[c ′=0.16*]
Social interaction
Transformational
leadership
a1=0.52*
a2=0.50*
b1=0.23* (0.12*)
b2=0.26* (0.13*)
c=0.41*
Figure 2.
Multiple mediation
model of direct and
indirect effects of
NWW on work
engagement
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However, the direct effect of the NWW facet management of output is not mediated by
social interaction or transformational leadership and is highly significant and positively
related to work engagement after accounting for both mediating effects. These results
partly support H2 and H3, which predict a mediating role for social interaction and
transformational leadership, respectively between all NWW facets and work engagement.
The total model is again highly significant (po0.001) and explains 34 percent of the
variance in work engagement. The effects of our control variables are the same as found in
our first model with NWW as one aggregate variable.
Discussion
We find that, controlling for age, industry sector, and occupational field, NWW as an
aggregate concept is positively related to work engagement of employees in The
Netherlands. This relationship is partially mediated by both social interaction and
transformational leadership. Our subsequent analysis, which focuses on five separate facets
of NWW, reveals that three facets of NWW positively affect work engagement:
management of output, access to organizational knowledge, and freely accessible open
workplace, while the facets time- and location-independent work and flexibility in working
relations are not significantly related to work engagement. The positive relation between a
freely accessible open workplace and work engagement appears to be fully mediated by
social interaction in the workplace and transformational leadership. The effect of access to
organizational knowledge on work engagement is also mediated largely by social
interaction, and somewhat less by transformational leadership. Our analysis further shows
that the NWW facet management of output, which refers to worker autonomy, is not
mediated by social interaction or transformational leadership. As such, it is the only facet
that directly affects work engagement.
Work engagement
Social interaction
Transformational
leadership
Notes: Indirect effects (aibi) and total indirect effect ((aibi)) are shown in italics in
parentheses. Direct effects of NWW facets accounting for mediation are shown in brackets.
We only show significant relations. Total effect per facet “f ” is cf =(ai,f *bi)+cf′. *p<0.01;
**p<0.05
Facet 1: time and location
independent work
Facet 2: management of
output
Facet 3: access to
organizational knowledge
Facet 5: freely accessible
open workplace
Facet 4: flexibility in
working relations
a1=0.42*
(0.11*)
a1=0.16*
(0.04*) b1=0.25*
b2=0.26*
a2=0.16*
(0.04**)a2=0.15*
(0.04**)
a2=0.25*
(0.06*)
cf=0.17*
cf=0.16*
cf=0.13**
[cf′=0.17*]
[cf′=0.01]
[cf′=0.03]
((aibi) =0.33*)
Figure 3.
Multiple mediation
model of direct and
indirect effects of
individual facets of
NWW on work
engagement
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Theoretical contributions
We extend the emerging literature on the effects of NWW on work engagement in several
ways. We extend the Dutch study of Peters et al. (2013), who investigate only direct effects,
by including social interaction and transformational leadership as mediators. Our finding
that the indirect effects of NWW on work engagement via social interaction and
transformational leadership account for 61 percent of the total effect emphasizes
the importance of social interaction and transformational leadership as conduits and the
importance of including these mediators when analyzing effects of NWW.
We also extend the work of Ten Brummelhuis et al. (2012), which uses data from a single
firm and treat NWW solely as an aggregate construct, as we use a representative sample of
the Dutch working population comprising 12 occupational fields across all sectors of the
economy and distinguish five separate facets of NWW. We show that the positive effect of
NWW on work engagement can be generalized beyond the level of the single firm.
In addition, including social interaction and transformational leadership as mediators
while also distinguishing NWW in five separate facets, allows us to disentangle which
NWW facets are responsible for the positive effect on work engagement, and which facets
play no role or merely an indirect one. Our finding that the facets access to organizational
knowledge and freely accessible open workplace are both mediated by social interaction and
transformational leadership suggests that these facets in themselves do not promote work
engagement. Rather, it is an indirect process: a freely accessible open workplace and access
to organizational knowledge stimulate social interaction and transformational leadership,
which both foster work engagement.
Our study also contributes to the thin literature on employee outcomes of NWW
in general, such as De Leede and Kraijenbrink (2014), who find positive effects of NWW
on employee performance in a Dutch insurance company, Peters et al. (2014), who find
that NWW can have positive effects on work-related flow, and De Leede and Heuver
(2017), who find a positive relation between NWW and both productivity and
organizational commitment.
Practical implications
Our finding that management of output is the only NWW facet that directly impacts
employee work engagement, without being mediated, underscores that providing workers
with more autonomy is a very effective way to increase their engagement (Schaufeli, 2012;
De Spiegelaere et al., 2016). This finding is important for HR decision makers, as it shows
that it is not necessary to implement a full set of NWW facets to increase employee work
engagement. When organizations consider implementing a more comprehensive set of
NWW facets, including creation of a freely accessible open workplace and access to
organizational knowledge, our results show that this increases work engagement only if the
organization also fosters transformational leadership and social interaction in the
workplace. Both fully mediate the effects of a freely accessible open workplace and access to
organizational knowledge on employee work engagement, which suggests that
transformational leadership and social interaction are necessary conduits via which a
freely accessible open workplace and access to organizational knowledge affect employee
work engagement.
On one end of the spectrum, there may be organizations where line managers are not able
or willing to move toward a more transformational leadership style. Such organizations will
benefit little from implementing a more comprehensive set of NWW facets, and only when
increasing employees’ ability to manage their own work. On the other end of the spectrum,
there may be organizations that foster social interaction in the workplace and have line
managers who are both able and willing to adopt a more transformational leadership style.
In such organizations, implementing a more comprehensive set of NWW facets will have a
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larger impact on work engagement than implementing only management of output
practices, since through the mediating effects of increased transformational leadership and
social interaction, freely accessible open workplaces and access to organizational knowledge
further improve work engagement. These implications are in line with those from the related
telework literature, which finds that management attitudes are the key to successful
adoption of telework (Maruyama and Tietze, 2012). Moreover, in organizations where
management style is more transactional, based on strong hierarchies, with a lack of trust in
employees working out-of-sight, introduction of telework should be complemented with HR
practices to “build a culture of trust through empowerment, delegation and results-based
performance management systems” (Martínez-Sánchez et al., 2007, p. 219).
Since most changes to organizations’ working methods and habits, such as a move from
a traditional way of working to NWW, are costly, time-consuming, and may require
substantial periods of adjustment, understanding the managerial abilities, and preferences
of line managers is important for decision makers who consider implementing NWW. This
is also recognized in the context of telework by Watad and Will (2003), who conclude that
middle management is extremely important, because the adoption of telework affects their
positions. Similarly, Peters and Heusinkveld (2010) conclude that paying attention to
manager subcultures is important in the context of alternative work-life arrangements.
Thus, to maximize the positive impact of NWW on work engagement, while keeping the
cost of introducing NWW to a minimum, firms should take account of the abilities and
preferences of their line managers. Depending on these, a more limited or comprehensive set
of NWW facets may be most efficient at promoting work engagement.
Limitations and future research
Our use of cross-sectional data does not allow us to identify causal relationships. Moreover,
cultural differences between working populations in different countries may restrict the
external validity of our findings, which derive from a data set on the Dutch working
population. Future research should therefore attempt to analyze the effects of NWW in a
longitudinal and international setting, taking account of different cultural dimensions.
Furthermore, we could not distinguish between employees already used to working with
particular NWW facets for several years and those who just started to work with particular
facets of NWW. Future research should therefore take account of the different stages of
implementation of the NWW facets.
Notes
1. These facets are constructed from various underlying items (see Table AI).
2. De Souza e Silva (2006) takes a slightly different viewpoint, arguing that there is no longer a
distinction between digital and physical space. Therefore, it is not necessary to refurbish
offices into freely accessible open workplaces, since IT solutions already foster encounters
between colleagues.
3. See, for instance, Ter Hoeven and Van Zoonen (2015).
4. We discuss this below where we formulate our hypotheses on social interaction in the workplace
and transformational leadership as mediators.
5. A flexible working relation whereby two workers are responsible for sharing one full-time job.
6. See Avolio et al. (2014) for a literature survey on how changes such as the rise in advanced
information technology and the concomitant new ways of organizing work transform leadership.
7. Dahlstrom’s study focuses on telecommuting.
8. See http://www.rminteractive.nl/panels/
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9. The items to measure time- and location-independent work (Facet 1) and management of output
(Facet 2) stem from the Maastricht Autonomy Questionnaire (MAQ) (De Jonge, Landeweerd,
and Van Breukelen, 1994). The items to measure access to organizational knowledge (Facet 3)
and flexibility in working relations (Facet 4) were developed by the authors to match the
definitions of these facets by Baane et al. (2010). The items to measure freely accessible open
workplace (Facet 5) were developed by the authors to match the facet description of Halford
(2005) and Graham (2004).
10. Facets 2 (management of output) and 4 ( flexibility in working relations) are single-item facets.
Applying the criteria developed by Fuchs and Diamantopoulos (2009), we conclude that using a
single item for these facets is justifiable, as both facets are relatively concrete and unidimensional
and our sampled population is very diverse (12 different occupational fields across all sectors).
11. On work engagement, all factor loadings are between 0.81 and 0.89, except for one, which is at a
still adequate 0.65. On social interaction, factor loadings are 0.67, 0.77, and 0.87, and on
transformational leadership they are between 0.75 and 0.92.
12. We standardized all variables after dropping observations that are missing on variables
contained in the analysis.
13. Table AII presents the bootstrap results we used to determine the significance of the indirect
effects. It shows the coefficients of the indirect effects as well as the bootstrapped standard errors,
Z-values, and confidence intervals. As zero is not included in the confidence intervals of either
mediator, both indirect effects are significant. We rounded the numbers in the main text and
figures to two decimals.
14. We also tested for mediation by conducting several OLS regressions, performing all the steps
outlined by Baron and Kenny (1986) to test for mediation. This yields the same conclusions.
Moreover, we also performed a structural equation modeling analysis including the five separate
facets of NWW, social interaction, transformation leadership, work engagement and age (we here
excluded the sector and occupation controls as these categorical variables cannot be
meaningfully included in the SEM analysis), which also yields the same conclusions.
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Appendix
Variable Statements
Work engagement
At my work, I feel bursting with energy (1) Never-(7) Always
At my job, I feel strong and vigorous (1) Never-(7) Always
I am enthusiastic about my job (1) Never-(7) Always
My job inspires me (1) Never-(7) Always
When I get up in the morning, I feel like
going to work
(1) Never-(7) Always
I feel happy when I am working
intensely
(1) Never-(7) Always
I am proud on the work that I do (1) Never-(7) Always
I am immersed in my work (1) Never-(7) Always
I get carried away when I’m working (1) Never-(7) Always
New ways of working
Facet 1: Time- and location-
independent work
I am able to set my own working
hours
(1) Not at all-(5) To a high degree
I am able to determine where I work (1) Not at all-(5) To a high degree
Facet 2: Management
of output
I am able to determine the way I work (1) Not at all-(5) To a high degree
Facet 3: Access to
organizational knowledge
I can access all necessary information on
my computer, smartphone, and/or tablet
(1) Not at all-(5) To a high degree
I am able to reach colleagues within the
team quickly
(1) Not at all-(5) To a high degree
I am able to reach managers quickly (1) Not at all-(5) To a high degree
I am able to reach colleagues outside the
team quickly
(1) Not at all-(5) To a high degree
Facet 4: Flexibility in working
relations
I have the ability to adapt my working
scheme to my phase of life and ambitions.
(1) Not at all-(5) To a high degree
Facet 5: Freely accessible open
workplace
The building is arranged so that
colleagues are easily accessible
(1) Not at all-(5) To a high degree
The building is arranged so that
managers are easily accessible
(1) Not at all-(5) To a high degree
Social interaction
I find working with my colleagues
pleasant
(1) Not at all-(5) To a high degree
When facing problems I quickly receive
help from colleagues
(1) Not at all-(5) To a high degree
When facing problems I quickly receive
help from my manager
(1) Not at all-(5) To a high degree
Transformational leadership
My supervisor gives a clear image of his
strategic vision
(1) Not at all-(5) To a high degree
My supervisor exhibits desirable
behavior within the organization
My supervisor acts as a role model within
the organization
(1) Not at all-(5) To a high degree
My supervisor provides guidance when I
need it
(1) Not at all-(5) To a high degree
(continued )
Table AI.
Questionnaire
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My supervisor inspires and motivates
employees
(1) Not at all-(5) To a high degree
My supervisor stimulates the intellect of
employees
(1) Not at all-(5) To a high degree
My supervisor considers the individual (1) Not at all-(5) To a high degree
My supervisor stimulates the
development of employees
(1) Not at all-(5) To a high degree
My supervisor allows employees to foster
working relationships
(1) Not at all-(5) To a high degree
Table AI.
95% confidence interval
Coefficient SE Z Lower Upper
Indirect effects
Social interaction (a1b1) 0.1191 0.0261 4.57 0.0686 0.1714 (P)
0.0723 0.1781 (BC)
0.0732 0.1785 (BCa)
Transformational leadership (a2b2) 0.1308 0.0245 5.34 0.0836 0.1790 (P)
0.0862 0.1821 (BC)
0.0866 0.1829 (BCa)
Total indirect 0.2498 0.0320 7.80 0.1873 0.3137 (P)
0.1950 0.3217 (BC)
0.1969 0.3238 (BCa)
Note: P, percentile; BC, bias corrected; BCa, bias corrected and accelerated; 4,999 bootstrap samples
Table AII.
Mediation of the effect
of NWW on work
engagement via social
interaction and
transformational
leadership
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95% Conf. Interval
Coefficient SE Z Lower Upper
Indirect effects
Facet 1 via social interaction (a1b1) 0.0070 0.0135 0.52 −0.0194 0.0389 (P)
−0.0193 0.0337 (BC)
−0.0192 0.0341 (BCa)
Facet 2 via Social Interaction (a1b1) −0.0108 0.0112 −0.97 −0.0350 0.0097 (P)
−0.0362 0.0084 (BC)
−0.0364 0.0082 (BCa)
Facet 3 via social interaction (a1b1) 0.1052 0.0254 4.14 0.0579 0.1565 (P)
0.0619 0.1635 (BC)
0.0624 0.1636 (BCa)
Facet 4 via social interaction (a1b1) 0.0188 0.0143 1.31 −0.0077 0.0498 (P)
−0.0038 0.0533 (BC)
−0.0039 0.0529 (BCa)
Facet 5 via social interaction (a1b1) 0.0394 0.0142 2.78 0.0134 0.0692 (P)
0.0152 0.0725 (BC)
0.0154 0.0727 (BCa)
Facet 1 via transformational leadership (a2b2) 0.0400 0.0168 2.39 0.0105 0.0751 (P)
0.0122 0.0787 (BC)
0.0122 0.0786 (BCa)
Facet 2 via transformational leadership (a2b2) 0.0067 0.0120 0.56 −0.0164 0.0314 (P)
−0.0177 0.0302 (BC)
−0.0179 0.0302 (BCa)
Facet 3 via transformational leadership (a2b2) 0.0389 0.0153 2.54 0.0119 0.0711 (P)
0.0127 0.0720 (BC)
0.0129 0.0720 (BCa)
Facet 4 via transformational leadership (a2b2) 0.0238 0.0150 1.58 −0.0025 0.0569 (P)
−0.0011 0.0600 (BC)
−0.0010 0.0605 (BCa)
Facet 5 via transformational leadership (a2b2) 0.0638 0.0165 3.86 0.0347 0.0992 (P)
0.0377 0.1051 (BC)
0.0377 0.1051 (BCa)
Total indirect 0.3329 0.0432 7.71 0.2465 0.4208 (P)
0.2555 0.4271 (BC)
0.2569 0.4302 (BCa)
Notes: P, percentile; BC, bias corrected; BCa, bias corrected and accelerated; 4,999 bootstrap samples
Table AIII.
Mediation of the effect
of the individual
NWW facets on work
engagement via social
interaction and
transformational
leadership
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